photomultiplier tube. Porphyrins can be determined in 1 ml of urine from a normal individual. (4) showed that total porphyrins could be separated from urine on an anion-exchange resin.
However, coproporphyrin and uroporphyrin were not separated from each other. We have developed a method by which coproporphyrin and uroporphyrin are separated from urine and from each other. Dowex 1-X2 resin is used to absorb both compounds from the sample. The resin is washed, and two eluting fluids that differ in both acidity and polarity are used to elute first the coproporphyrin, then the uroporphyrin. This is followed 
Collection of Urine Specimens
Prepare urine preservative by dissolving 20 g of so- The factor 1.14 compensates for the fact that 1 ig of coproporphyrin in the uroporphyrin eluting so!-vent produces the same fluorescence as does 1.14 g of uroporphyrin.
Results and Discussion
The relationship between fluorescence and concentration was linear for both copro-and uroporphyrin from 15 to 1350 g/1iter, within the precision of the method.
Within-run precision of the method was tested at three concentrations by adding coproporphyrin and uroporphyrin to a random specimen of normal urine, and measuring 20 replicate samples in one run. The results are given in Table 1 .
Between-run precision of the method was tested with 10 normal urine specimens, which were preserved as described and run on each of six different Both the coproporphyrin and uroporphyrin eluates were assayed for coproporphyrin content without correction.
Then 1 ml of a pure standard containing 28.1 ng of uroporphyrin was added to each of several columns and the eluates were assayed for uroporphyrin. The results (Table 2) show complete recovery, within the error of the method.
The correction formula described above is based on these data. b. In the second experiment a given urine specimen was assayed for both porphyrins in 20 replicates. To one aliquot of this urine 28.4 ng/ml of coproporphyrin and 28.1 ng/ml of uroporphyrin was added. To a second aliquot, twice as much was added. The resulting pools were analyzed.
The results are shown in Table 3 . Recovery was substantially complete. Figure 1 shows the coproporphyrin emission spectra obtained with 1-, 2-, and 3-ml aliquots of the same normal urine specimen. The bottom curve is the scan of a column blank. The linear relationship between urine volume and peak height demonstrates that column capacity is ample.
The 460-nm emission peak in the urine scans is produced by an unknown substance, present in all urine specimens examined, with an excitation peak at 340 nm. Some normal urine specimens contain a high concentration of this substance. Figure 2 shows the emission scan of such a specimen.
Owing to the high concentration of the nonspecific substance, its emission peak is off-scale. It is evident from the scans that the fluorescence band of the nonspecific substance overlaps the porphyrin 587-nm band to such a marked extent that calculations made from the 587-nm urine peak height would yield erroneously high values. Further evidence for this conclusion is provided by comparing the ratios of the peak heights of urine and standard at 587 nm and 642 nm. From Figure 2 , the ratios of urine peak to standard peak are 2.19 at 587 nm and 1.63 at 642 nm. Calculation of the urine porphyrin concentration from the ratio at the 587 peak would yield a value 34% greater than at the 642-nm peak.
A study of the effect of high concentrations of the unidentified substance on the 642-nm peak was made possible by the following coincidence. Quinine has an excitation peak at 350 nm and an emission peak at 450 nm. These peaks are quite close to those of the unknown contaminant, namely 340 nm and 460 nm. served. Figure 3 shows the spectra. The scans show a marked effect on the 587 nm peak and almost no effect on the 642-nm peak. Figure 4 , which gives the data for urine samples from 10 individuals over a nine-day period. Preserved specimens give results that are within the precision of the method for up to eight days, whereas unpreserved specimens give very erratic results, which become more so with time. In our experience, the stabilities obtained by using this preservative are superior to those achieved by earlier methods.
Normal ranges were determined on 24-h urine collections from 48 laboratory technicians. These specimens were preserved as described above. They were analyzed 24 h after completion of the collection. The following ranges were found:
Coproporphyrin: 35-235 ig/24 h (mean, 117)
Uroporphyrin: 15-60 ig/24 h (mean, 29)
These ranges agree at the upper end with those observed by earlier workers (2, 3) . At the lower end they are lower than reported by earlier workers; this is because the decreased interferences in this method permit more accurate and interference-free measurements at low concentrations.
Some practical considerations warrant comment.
The ion-exchange resin is so fine that columns of an exactly pre-chosen height can be produced by adding a measured volume of a recently mixed slurry. In such a fine resin no manipulation of the column stopcock is required because the meniscus supports the whole liquid column. The column of resin could be regenerated, but preparing a new one is far easier. Therefore, the resin is discarded after one use.
